To investigate the effects of clinical, sociodemographic, and occupational factors on time to return to work (RTW) during the 2 years after cancer diagnosis and to analyze whether sex differences exist.
INTRODUCTION
Recent progress in the early diagnosis of cancer has increased the number of working-age adults with cancer, and improvements in cancer treatment have led to an increased likelihood of long-term diseasefree survival. Cancer can therefore now be considered as a transient health shock that is no longer likely to prevent survivors from returning to their workplace. 1 From a societal perspective, long periods of sick leave have a heavy economic impact on society at large because of the indirect costs owing to the loss of productivity.
2 From the patients' perspective, long periods away from work are also likely to cause a loss of income and financial difficulties. 3, 4 In addition, because return to work (RTW) helps patients to regain a normal life, it can be expected to enhance their social well-being, self-esteem, and quality of life. 5, 6 The literature on the RTW of cancer survivors is quite recent. Various authors have reported that most people return to work a few months after cancer diagnosis 6, 7 and have documented the effects of disease-related and work-related factors, as well as patients' sociodemographic characteristics on their ability to RTW. [8] [9] [10] [11] [12] [13] [14] [15] However, less attention has been paid to the factors contributing to the duration of cancer patients' sick leave. In France, absence from work because of cancer is covered by the National Health System, which provides workers with daily allowances that largely offset their loss of income during the sick-leave period (for up to 3 years). Workers on sick leave are regarded as being employed. Thus the time to RTW within the 2-year survey can be studied through the analysis of the JOURNAL OF CLINICAL ONCOLOGY duration of the sick leave period. Cox proportional hazards model has been commonly used in cancer studies to analyze time to RTW, assuming the independence between the time elapsing during sick leave and the probability of returning to work. Studies in the field of labor economics have suggested, however, that some duration dependence often occurs, and this should be taken into account when analyzing the RTW process. 16, 17 Studies on this topic have also stressed the need to distinguish between men and women because they behave differently in terms of the labor supply, which may in turn affect other labor market outcomes differently. 18 The factors underlying the RTW process certainly have a different impact, depending on whether the individual involved is a man or woman. 19 This study therefore focused on the role of clinical, sociodemographic, and occupational characteristics of cancer survivors in the RTW process. Sex differences were addressed taking into account the duration dependence issue. The study was based on data obtained on a representative French national sample of 4,270 cancer survivors interviewed 2 years after cancer diagnosis.
PATIENTS AND METHODS

Study Population
A French national cross-sectional survey was launched in 2004 to investigate the living conditions of adult patients with cancer 2 years after cancer diagnosis. 20, 21 It included 13,923 people diagnosed with cancer, who were randomly selected from the Long Duration Disease File of the National Health Insurance Fund between September and October 2002. This is a representative sample of cancer survivors alive in 2004 by one of the three main Health Insurance Schemes covering approximately 96% of the French population. Eligibility was restricted to adult patients diagnosed with first cancer. All eligible patients were invited to send back their signed informed consent. The study was approved by the French National committee on Informatics and Freedom. Among the 6,957 eligible patients with cancer, 4,460 agreed to participate (response rate, 64.1%). The final study sample consisted of 4,270 persons (Fig 1) .
Data Collection
People were asked by telephone about their occupational situation during the 2-year study period (occupational status at the time of diagnosis, current work situation, duration of the last sick leave because of cancer) and their working conditions (type of job, work contract, work schedules, and income). Medical information about the disease (cancer type, disease stage at diagnosis, type of treatments, and evolution of the disease 2 years after diagnosis) was also collected. A three-category adverse effects variable was computed using the responses to two questions about the adverse effects people experienced: no adverse effects/slightly disturbing adverse effects and very disturbing adverse effects. A continuous variable (from 0 to 1) giving each patient's cancer prognosis was calculated based on the cancer survival rate 5 years after first diagnosis weighted by both the stage of the disease and the age at the time of diagnosis. In addition, they were asked to answer a three-category question about their priorities in life since diagnosis: "I attach more importance to my personal life"; "I attach equal importance to my personal and working life"; and "I attach more importance to my working life."
Outcome
The main outcome was the time to RTW after sick leave, defined as the number of months elapsing between the first day of sick leave due to cancer and the first day on which the patient actually returned to work.
Patients
The analysis was based on a sample of 1,150 participants who declared that they were employed during the 2 years covered by the survey (at diagnosis in 2002 and 2 years later) and were younger than 60 years (the French legal retirement age) at the time of the interview. Because no data were available on 144 patients' episodes of sick leave, these patients were dropped from the analysis. Our final study sample therefore included 1,006 patients meeting all the eligibility criteria (Fig 1) .
Statistical Analysis
2 tests and t tests were used to compare individual characteristics and duration of sick leave between men and women. Kaplan-Meier curves were drawn up showing the RTW process during the 2-year period, depending on sex.
Multivariate analysis was performed by implementing a Weibull accelerated failure time (AFT) model 22 allowing duration dependence to be considered (ie, to verify whether the probability of end of sick leave at any point in time depends on the amount of time that has already elapsed). AFT models provided accelerating factors (AF), which were interpreted in a similar way to hazard ratios: AF less than 1 (AF Ͼ 1) indicated a longer (shorter) time to RTW.
A pooled model with a dummy variable distinguishing between men and women was estimated (model 1). Although this model allows verifying sex differences, it did not provide additional information about the observed characteristics at the origin of these differences. For this reason, a second pooled model was estimated with the set of observed characteristics interacted with the sex dummy variable (model 2).
It is important to notice that models 1 and 2 impose the strong assumption that duration dependence is the same for men and women. To relax this assumption, a third estimation (model 3) was carried out stratifying by sex. The global likelihood-ratio (LR) test was computed to test the pertinence of the stratified estimation of separate Weibull parameters. All the statistical analyses were computed with the R software. 23 For a detailed description of the econometric method, see Appendix (online only). 
RESULTS
Sample Description
Of the 1,006 eligible patients, 205 (20.3%) practically never stopped working during the observation period and were therefore excluded from the analysis (Table 1) . They tended to be men, shopkeepers or artisans, self-employed, and have a better prognosis. They tended less frequently to have progressive disease, adverse effects, and a stronger investment in their personal life. The characteristics of the remaining 801 patients included in our analysis are also summarized in Table 1 . Men were more likely to be living maritally, to have higher educational levels, and to be farmers or manual workers. They also experienced very disturbing adverse effects more frequently. The cancer type and treatment obviously differed between men and women: more men underwent only surgery, whereas more women underwent sequential treatment involving surgery, chemotherapy, and radiotherapy (the routine treatment for breast cancer).
RTW Rates by Sex
The Kaplan-Meier survival curves giving the probability of RTW after sick leave over time, depending on sex, are shown in Figure 2 . The median duration of sick leave was the same with both sex (12 months, not significant). However, the shape of the curves differed, and they crossed 12 months after diagnosis. Six months after diagnosis, 36% of the men and 25% of the women had returned to work (P ϭ .006). At 24 months, 65% and 72% of the men and women, respectively, had returned to work (P ϭ .042). Table 2 presents the factors significantly associated with time to RTW after sick leave, along with the corresponding AFs and CIs.
Multivariate Analysis of Duration of Sick Leave With Sex Interaction Terms
Model 1 (first column of Table 2 ) showed the existence of a statistically significant difference between men and women (P ϭ .03) in the RTW rate. This difference indicates that men were 29.2% (AF ϭ 1.292) more likely to return to work than women at each point in time.
In model 2 (with sex interaction term), some clinical factors were found to be significantly associated with the RTW process, independently from sex. Chemotherapy (alone or combined with other types of treatment) decelerated RTW (AF ϭ 0.746, P ϭ .035), as well as disturbing reported adverse effects (AF ϭ 0.703, P ϭ .001 for rather 
‫ء‬
Significant differences at a 1% CI. †Significant differences at a 5% CI. ‡Significant differences at a 10% CI. §The prognosis index ranged between 0 and 100 (the worst and best prognosis, respectively). ʈCensored data correspond to individuals still on sick leave at the time of the interview (ie, it was not possible to know the complete duration of the period of sick leave). Abbreviations: AF, accelerating factor; LR, likelihood ratio.
Calculated as exp(-␤) and interpreted as a hazard ratio. For instance, in model 1, men (AF ϭ 1.292) are 29.2% more likely to return to work than women (the reference category) at each point in time. Likewise, in model 1, if a patient has a progressive disease, then the model predicts that the risk of return to work after sick leave will decrease (AF ϭ 0.318) in comparison with patients whose disease is not progressive (the reference category). This is interpreted as a 68.2% decrease in the probability of return to work after sick leave. †Significant at 5%. ‡Significant at 1%. §Significant at 10%. ʈIndicates whether the risk increases (Ͼ 1) or decreases (Ͻ 1) with the duration of the sick leave.
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www.jco.org disturbing adverse effects; AF ϭ 0.534, P Ͻ .001 for very disturbing adverse effects). Progression of the disease at the time of the interview was also found to delay RTW (AF ϭ 0.360, P Ͻ .001). Overall, time to RTW depended on the prognosis of the disease (AF ϭ 3.346, P Ͻ .001). Some sociodemographic and psychosocial factors were also found to be related to the RTW process. Higher educational levels accelerated RTW (AF ϭ 1.406, P ϭ .045 for those with secondary school education and AF ϭ 1.524, P ϭ .014 for those with higher educational levels). People with a permanent work contract showed longer duration of sick leave than employees with fixed-term contracts and self-employed workers (AF ϭ 0.756, P ϭ .042). In addition, those who focused more strongly on their personal lives delayed their RTW (AF ϭ 0.750, P ϭ .006).
Two variables were found to explain sex differences in the RTW process. Older men returned significantly more slowly to work than women (AF ϭ 0.970, P ϭ .013). Otherwise, married men returned to work significantly much faster than married women (AF ϭ 1.866, P ϭ .019).
Duration Dependence of RTW After Sick Leave
The Weibull parameter allowed us to test whether the probability of RTW after sick leave during the 2-year period depended on time elapsing on sick leave. The value of this parameter differs significantly between men and women, as confirmed by the nonoverlapping CIs (Table 3 ). In men, the value of this parameter did not differ significantly from 1, indicating that the conditional probability of return to work is constant over time. This was not so in the case of women, in whom a significant positive duration dependence was observed (Weibull parameter Ͼ1, P Ͻ .001), which means that the conditional probability of RTW increased with the time spent on sick leave. Finally, an LR test comparing model 3 with model 2 (see bottom of Table 3 ) supported the relevance of estimating sex-specific duration dependence.
DISCUSSION
Considerable importance is being attached these days to the workplace consequences of cancer, as increasing numbers of people of working age are being diagnosed with cancer. The predictors of RTW after sick leave were studied here among cancer survivors 2 years after diagnosis, focusing on the sex-related differences between these predictors. The question of duration dependence was also addressed, assuming that the time spent away from work (the sick leave period) determines patients' chances of returning to work after sick leave. This is one of the main advantages of the AFT model over Cox's model (Appendix). Few studies have dealt so far with RTW among patients with cancer using survival models, and only one study has been published to date in which an AFT model was used to explain RTW patterns of patients with cancer. 17 The latter study did not include clinical data on points such as cancer stage, types of treatment, or adverse effects. One of the strengths of the present study is the fact that several clinical variables were available, which were included in our survival analysis.
In our study, an AFT Weibull model was used to deal with duration dependence. This approach made it possible to analyze whether time itself can be said to be an explanatory variable in the duration of RTW after sick leave. We expected to find a negative duration dependence, where the probability of returning to work after sick leave decreases as the duration of sick leave increases, as suggested by previous studies. 16, 17, 24 We found that the RTW rates of men and women depended differently on the time elapsed in sick leave. In the case of women, the conditional probability of RTW increased with the time spent on sick leave. A possible explanation is that, compared with men, there may be smaller differences between women's wages and the compensation provided by the National Health System, as in France, the sex wage gap disfavors women, ceteris paribus. This could reduce women's incentive of returning to work faster than men. 25 In this case, as suggested in a study carried out in the field of labor economics, 26 women's utility of returning to work may be lower than the utility of staying in sick leave. Unfortunately, in our survey, participants were asked about the household income rather than the individual wage, and this hypothesis cannot be statistically confirmed. Notice that it could also explain the fact that women were more likely than men to go on sick leave ( Table 1) .
The analysis of duration dependence showed that the duration of sick leave is a sex-specific process. This was confirmed by the results of the multivariate analysis including a sex interaction. Thus men living with a spouse had a faster RTW after sick leave. Most of these men were probably aware of their economic responsibilities to their family, which gave them an incentive to return to work as soon as possible. If an older age is a well-known predictor of RTW, it is not clear why this factor was sex-specific in our case. (1) ϭ 3.84 at 5%
Abbreviations: AF, accelerating factor; df, degrees of freedom; LR, likelihood ratio.
‫ء‬
Indicates whether the risk increases (Ͼ 1) or decreases (Ͻ 1) with the duration of the sick leave. †Significant at 1%.
Finally, this study confirmed strong evidence that various factors, other than sex, play a role in cancer survivors' RTW process. Hence progressive disease, receiving chemotherapy, and perception of adverse effects decelerated RTW, in accordance with previous studies. 6, 15, [27] [28] [29] Survivors in the higher educational group were more likely to accelerate their RTW. We can hypothesize that for these patients, as job satisfaction or the possibility of achieving career goals probably play a role. [30] [31] [32] Another important finding was that cancer seemed to produce a reassessment of life goals, with people probably placing greater emphasis on their familial life and attaching less value to work than they did 2 years before. This point has been mentioned in the literature in regard to changes in life values linked with the experience of a mortal disease. [33] [34] [35] Along with the methodologic improvement obtained using a Weibull survival model, one of the strengths of our study was the fact that it involved quite a large population-based national sample, representing the whole population of patients with cancer 2 years after diagnosis. In addition, although many studies on cancer survival have included patients at different times after diagnosis, the present study dealt with cancer survivors during the same 24-month period, thus preventing the existence of any confounding effects between cancer and technological and medical innovations, or changes in the labor market, work legislation, or social protection. One should be careful about extending our findings to other countries, as the RTW process is closely linked to the sick-leave system. In the case of France, where the legislation gives workers considerable protection, and in most Western European countries, there are no job-lock problems, whereas the job-lock situation is certainly a major predictor of RTW in less generous sick-leave systems such as that of the United States.
Despite the advantage of dealing with a population-based national sample, this study has several limitations. First, although quite a high response rate was obtained (64.1%), it is likely that those who did not respond may have had different characteristics from those who did. We know in particular that the nonrespondents were older and that a larger percentage of them were diagnosed with breast cancer. Second, the retrospective nature of the study may have induced a memory distortion and reinterpretation bias. However, some studies have shown that when people are interviewed retrospectively after a traumatic event such as cancer, 36 there is little memory bias; this is all the more true in the case of the present study, in which the time elapsing between diagnosis and the interview (2 years) was relatively short. Third, 274 people were no longer employed in 2004 and were not included in the study because of unknown information about their sick leave. Fourth, no data were collected on the cancer survivors' comorbidities, although this factor may have affected their RTW patterns. However, only patients younger than 60 years were included, and it has been established that people in this age group have significantly fewer comorbidities than those older than 60 years. 37 Finally, we could not analyze the workplace adjustments, such as changes in the work schedule or working hours, occurring after sick leave for cancer. However, only 0.8% of the men and 1.2% of the women in our sample shifted to part-time jobs. Because of these low proportions, this variable was not included in our model.
Despite these limitations, this is the first time to our knowledge that the combined effects of medical, sociodemographic, economic, and psychosocial variables on RTW after sick leave have been analyzed in such a large sample using an AFT model. The results obtained show that the duration of sick leave is sex-specific. This difference in the RTW process between men and women is probably mostly due to the different duration dependences. However, other factors such as age and marital status affect the RTW process differently for men and women. A better knowledge of the RTW process would enable physicians to identify patients with intervention needs more accurately, thus helping national implementation of more cost-effective strategies for managing cancer survivors' RTW.
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